Introduction
Double-stranded DNA helix is stabilized mainly two ways: hydrogen bonds between nucleotides and base-stack interactions between aromatic nucleobases (Yakovchuk and Protozanova 2006) . The two helix strands form DNA backbone. Two imaginary grooves can be found by following the gaps between these threads. These grooves are adjacent to base pairs and can create a place for to connect to them. Because of these grooves are not opposite each other, . Cu(II) and Co(II) were characterized by elemental analyses, magnetic susceptibility, molar conductivity, UV-Vis, FT-IR and TGA/DTA. L 2 was characterized UV-Vis., FT-IR, 1 H NMR, TGA/DTA and GPC. Our aim was to examine the interaction of these compounds with DNA. For this purpose they were used for direct interaction with DNA and presence of H 2 O 2 experiments; serious damage to DNA only the complex of L regressions of DNA of the compounds is important that they also provide resources to other research and benefit for development of less toxic and more effective drugs (Li and Yang 2009). As a result of studies, the interactions between transition metal complexes that include multidentate aromatic ligands and DNA have been taken into account more. This is because, potential probes of the DNA construct and potential usability as conformation through novel therapeutic agents and photo-chemical properties of them. Designs of the small sized complexes which bind and interact with particular DNA sequences are becoming important. To understand DNA of the target region as specifically integrated will lead not only for develop new chemotherapies, will lead for also to develop competence in chemists' DNA probe and to develop high-sensitivity diagnostic agents. As well, the transition metal complexes are applied in the forepart for these purposes (Wang and Yang 2006; Li and Yang 2006) .
DNA Interactions of Polymerized Schiff Base Ligand and Its Complexes Obtained from Naringenin

Naringeninden Elde Edilen Polimer Schiff Bazı Ligandı ve Komplekslerinin DNA Etkileşimleri
The acid hydrazides (R-CO-NH-NH 2 ), and as to convenient for it, the aryl hydrazones as one class of Schiff base (R-CO-NH-N=CHR'), and the transition metal ions in living systems with their chelating structures are major focus of attention. It was reported that aryl hydrazones' coordination compounds behave as enzyme inhibitors and are useful for pharmaceutical applications (Xu and Chen 2008) . DNA with hydrazones and metal complexes of them with DNA interaction studies are considerable for more understanding of hydrazones' pharmacology (Wang and Yang 2005) . Many small molecules interact with DNA. These interactions are important, because they effect the DNA replication and role for getting of the base sequence in the DNA, and for understanding of DNA structure. The interactions between metal complexes and DNA may be summarized like below: 1. Inner Sphere Binding, 2.Outer Sphere Binding, 3.Intercalation, 4. Strand Breakage (Aslanoglu 1997).
The flavonoids are responsible for the pigments that occur on vascular plants generally as natural, and for most colours in nature. These natural compounds are anticancer, antibacterial, antioxidant, antiallergenic and anti-inflammatory agents as pharmacological agents because they can inhibit or adapt the enzyme systems. The naringenin that is lesser-known among flavonoid shows anti-cancer and anti-bacterial properties. Also some hydrazones and metal complexes of them have often biodiversity and drug usage activities (Wang and Yang 2005) . 
Material and Methods
Materials
Naringenin (Aldrich), N,N-dimethylformamide (Fluka), Ethanol (Fluka), Methanol (Fluka),
Instrumentation
The Infrared spectra of the compounds were measured by Perkin Elmer Spectrum 100 Series FTIR-ATR Spectrophotometer between the region 225 and 4000 cm −1 .
1 H NMR spectra were obtained at 400 MHz by Bruker AV Spectrometer in DMSO-d 6 . UV-Vis measurements were recorded using a Perkin Elmer Lambda 25 Spectrophotometer. GPC measurement of the L 2 was recorded on an Agilent 1100 Series spectrophotometer. The elemental analyses for hydrogen, nitrogen and carbon were carried out on a CHNS-O Costech Combustion System instrument; the obtained values were confirmed according to the calculated ones. Thermal behaviors were investigated on a Shimadzu DTG-60 instrument. Melting points of all compounds were determined on Barnstead Electrothermal 9100. Molar conductivity was measured with a WTW LF 330 by using convenient solutions of the complexes in DMF. Magnetic Susceptibilities were calculated by the data obtained from Sherwood Scientific Magnetic Susceptibility at room temperature (25 o C).
General Process for Synthesis
Synthesis of Schiff base Ligand (L 1 )
Naringenin (20 mmol, 5.44 g) and ethylenediamine (10 mmol, 0.61 g) were dissolved in EtOH (ethyl alcohol) and then the AcOH (acetic acid: 2.0 mL) was added slowly to mixture. It was stirred for 5 minutes to get a homogenous medium and it continued overnight. The yellowish solution was concentrated by decreasing the solvent. A yellow solid precipitated after it was cooled. The yellow precipitate was filtered, washed with plenty of water and recrystallized in ethanol to obtain ligand ( Figure 1 ) (Xu and Chen 2008) . Polymer ligand of (L 1 ) (0.568 g, 1 mmol) was dissolved in solution of KOH (10%, 0.056 g, 1 mmol) as a first step. The reaction flask was mounted with spiral condenser, thermometer and a dropping funnel including NaOCl. , respectively. PDI which is the ratio of Mw/Mn was determined about 1.6 and the DP which is the ratio of Mw/Monomer was found approximately 8 that explain how many of monomers compose the L 2 . As it is clear from the results, the polydispersity index (PDI) show that the L 2 has polydispersity properties.
Synthesis of L
IR Spectra
The (Sallomi and Shaheen 1994) are observed. On analyzing the spectrum of the synthesized polymer, it was seem that it is similar to monomer spectrum and so that the structure was not deformed after oxidative poly-condensation process. Also expanding of the sharp peaks of monomers after polycondensation reaction (being smoother) and being reduced in number show increased molecular weight, namely polymerization has occurred ( NaOCl was poured dropwise in the course of 15 min after heating the solution to 60 o C. The reaction was continued for 13 h at 90 o C. To neutralize solution diluted HCl (37 %, 1 mmol) was added at room temperature. After that, the precipitate was filtered and washed with hot water (3×50 mL) to eliminate remained mineral salts. Finally, it was dried overnight in an oven at 110 ºC (Figure 4) 
Results and Discussion
Synthesis, characterization and DNA interactions experiments of ligands, Co(II) and Cu(II) complexes are summarized.
3.1.
H NMR Spectra
The 1 H NMR data of the ligand L 2 support literature data which were acquired previous similar applications (Xu and Chen 2008) . The reduction and enlargement of the peaks in NMR spectrum are ascribed to the polymerization. However, peaks in 1 H NMR ( Figure 5 ) which have been enlarged as a result of polycondensation process can be explained that repeated monomer are exist (Tuncel and Özbülbül 2008) .
GPC
The numbers of (Mn) average molecular weight and (Mw) weight-average molecular weight of the polymer was identified by Gel Permeation Chromatography (GPC). The z-average molar mass (Mz) can be determined with ultracentrifugation. Mz gives information about the melt (Wang and Yang 2006; Li and Yang 2008) . indicate Co-N and Co-O coordination bonds, respectively. These spectra confirm that nitrogen of the imine group and aromatic oxygen have bonded to the metal ion. In addition 
Thermal Analysis
The thermal analyses were realized by TGA at a heating rate of 20 °C /min under a nitrogen atmosphere. The thermograms are given in Figure 7 .
It was determined that the total mass loss of copper and cobalt complexes on TGA curve were respectively as; %51.766 and %64.341. Not being endothermic peak in the copper complex between 150-190 o C supports that water or free ligands are not coordinate to the complex. The endothermic peaks at 196.68 o C in the cobalt complex is due to water that is coordinated to the metal and the loss is 2.724% as to TGA curve, and this value is 1 mol water that is versus 2.79% as theoretically calculated (Karakaplan 2008; Li and Wang 2007) .
It was determined that L 1 and L 2 ligands' total mass loss as to TGA curve are respectively; % 62.851 and % 62.653. Also the decomposition has begun at respectively about 310 and 230 as to the curve. This result shows that L 1 is more thermally stable than L 2 .
DNA Interaction Experiments
DNA studies were performed in two stages. In first; interaction of ligands and complexes with DNA directly was examined. For second; also in the presence of H 2 O 2 , DNA interaction was examined.
In the studies; pcDNA3.1(-) plasmid was used for DNA example. For to see entering into interaction of ligands and complexes with DNA in the first test; the reaction was carried with 1 μg, 1 μl pcDNA3.1(-), 1mM compounds; in ultra-pure water that in an amount to complete to 1 μl PBS and 10 μl; and keeping in PCR instrument for 2 hours at 37 o C. For second test; 0.5 mM H 2 O 2 was used.
After standing of examples in PCR instrument for 2 hours, the process was continued in 0.8% agarose gel, in TAE
Electronic Spectra
The UV-Vis electronic transitions of compounds which obtained in dimethyl formamide solution displayed various weak and broad bands in spectra. The absorption peaks at 258 nm and 283 nm point out π → π* transition of aromatic structure and the bands at 303 nm and 394 nm can be referred as n → π* transitions for imine groups of L 1 (Gupta and Kumar 2009; Kazanci 2010) . The polymeric ligand L 2 has quite similar absorption values when it's compared with monomeric form that shows the band at 253 nm for aromatic ring, 411 nm for n → π* transition for imine group (Gupta and Kumar 2009; Kazanci 2010; Tas and Aslanoglu 2004; Temel and Cakir 2004; Temel and Ziyadanogulları 2005; Tuncel and Özbülbül 2008) . Shifting of bands on 303 nm and 394 nm in the complex to 310 and 351 nm in UV-Vis spectrum for imine group also proves that copper is coordinated with azomethine group (Wang and Yang 2005; Wang and Yang 2006) . On the other hand, weak d-d transition between 500-600 nm intervals is belonging to 2 B 1g → 2 A 1g band (Ünver and Hayvalı 2010) . Shifting of bands on 303 nm and 394 nm at ligand for imine group to 332 nm and 382 nm as complex proves that cobalt is coordinated with azomethine group (Wang and Yang 2005; Li and Wang 2007) .
Magnetic Moment Measurement
The magnetic moment was found as 1.64 BM for Cu(II) complex. This value corresponds to unpaired electrons. It is seemed that the complex is occurred according to these data and it is thought that its geometry has the square planar structure as dsp 2 hybridization. On the other hand magnetic moment of Co(II) complex was found as 1.83 BM. Unpaired electron structure corresponding to this value indicates that its geometry has the square pyramid structure as dsp 3 hybridization.
Molar Conductivity
The molar conductance of all transition metal complexes found approximately between 1.25 Ω .cm 2 in DMF. These values reveal that these complexes Figure 9 . for same buffer, at 100 V for 1 hour. The results were evaluated on the ImageJ Program by taking the image by the camera on the UV trans-illuminator as final.
Direct Interaction with DNA Experiment
The compounds were processed in agarose gel as two lines in PBS (PBS line) 
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